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Bigger Power Plants—— Higher Efficiencies 


ABRICATION of modern power plant pip- 
ing requires oxwelded joints that are not 
only as strong as the pipe—100% efficient— 
but also tough and ductile. Where 
efficiency, reliability and permanent 

tightness count most, power plant 

Piping is fabricated under Linde 


procedure control. 
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TENTATIVE PROGRAM 
ANNUAL MEETING 
AMERICAN WELDING SOCIETY 


33 West 39th Street 





April 24, 25 and 26, 1929 


{1/1 Sessions Start Promptly as Scheduled 


IMPORTANT NOTICE 


Vembers and their guests are requested to registe? 


WEDNESDAY, APRIL 24, 1929 
Morning 
0:00 a. m. to 10:30, Room 2, 5th Floor, Business Meeting, F. T. 
Llewellyn, President, Presiding. 
rt of President, Report of Tellers’ Committee, Election of Offi- 
Presentation of Miller Medal. 


'a. m. to 12 noon, Room 2, 5th Floor, Technical Session. 


mposium on “How to Organize and Operate an Industrial Weld- 
hool.” 


Afternoon 
Technical and Business Sessions 


p. m. to 5:00, Room 2, 5th Floor, Technical Session, F. M. 
rmer, Presiding. 


al Properties of Butt Welds,” by G. Lobo, Westinghouse Ele« 
lanufacturing Company. 


| Pipe Joints” (author to be announced later). 


kK ening 


. Board of Directors Meeting 


of Board of Directors of American Welding Society. Ap- 
et t of committee chairmen and other officers. Committee re 
ins for the coming year. 
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THURSDAY, APRIL 25, 1929 
Morning 
Technical Session 

10:00 a. m. to 12, Reom 2, 5th Floor, F. T. Llewellyn, President, Pre- 
siding. 

“Design of Joints for Welded Steel Structures’ 
eral Electric Company. 

“Welding in the Heating and Ventilating Industries” by Prof. S. E 
Dibble, Carnegie Institute of Technology. 


by A. Vogel, Gen- 


Afternoon 
Technical Session 
2:00 p. m. to 5, Room 2, 5th Floor, A. G. Oehler, Presiding. 

“Welding in the Aircraft Industry” by R. M. Mock, Bellanca Air- 
craft Corporation. 

“Thermit Welding of Rail Joints for Main Line Track of Steam Rail- 
roads” by J. H. Deppeler, Metal & Thermit Corporation. 

Evening 
Annual Dinner 
6:30 p. m. 

The dinner, as last year, will be arranged as a stag affair. Unusu: 
efforts are being made by the Dinner Committee to provide a g 
dinner and special entertainment. There will be no speakers. Tic! 
should be secured from the Secretary at once. Price $6.00 per pe: 


FRIDAY, APRIL 26, 1929 
Morning 
Technical Session 


10:00 a. m. to 12, Room 2, 5th Floor. 

A Symposium on Welding in the Chemical and Process Indust! 

“Welding Aluminum in the Chemical Industry” by W. M. Dunlap, 
Aluminum Company of America. 

“The Production of Ductile Welds in Nickel and Monel Meta!’ ») 
N. B. Pilling, International Nickel Company. 

“Welding in the Gas-Handling Industry and Requirements of \\eld- 
ing in the Chemical Field” by R. S. McBride, Assistant Editor, (em! 
cal & Metallurgical Engineering. 

“Welding of Pressure Vessels for High Temperature and Pres-ures 
by T. McLean Jasper, A. O. Smith Corporation. 

Afternoon 
Annual Meeting 
American Bureau of Welding 
2:00 p. m. to 3:45, Room 3, 5th Floor, C. A. Adams, Director. 
Review of progress made by various research committe: 
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Bureau Plans for future investigational activities. Election of Offi 
ers. Appointment of Executive Committee. 
3:45 p. m. to 5:30, Room 3, 5th Floor. 
Meeting of Structural Steel Welding Committee, J. H. Edwards, 
Chairman. ; 
Review of progress made to date. Discussion of future activities of 
ommittee. 


OBITUARY 





notive Company at Dunkirk, N. Y., 
. oe we . and Providence, R. I., after which he 
Samuel Wylie Miller founded the Rochester Welding 
Samuel Wylie Miller, past pre Works at Rochester, N. Y. During 
* the American Welding Soci the World War he served on the 
and known all over the world as Welding Committee of the Emer- 
uthority on welding, died at his gency Fleet Corporation. In 1921 he 
n Hollis, Long Island, Sunday joined the newly formed Union Car- 
Funeral services were held bide and Carbon Research Labora 
llowing Monday at his home “ries, Inc. 
vere attended by prominent In professional circles Mr. Miller 
bers of the American Welding Was recognized as the outstanding 
and officials of his company. authority in the welding industry and 


as an able engineer. He was a 
founder, director and past president 
if the American Welding Society, a 
director of the American Bureau of 
Welding and chairman of the Oxy 
Acetylene Committee of the Interna 
tional Acetylene Association. As a 
member of the Welding Subcommittee 
of the Boiler Code Committee he was 
prominently identified with the Amer- 
can Society of Mechanical Engineers. 
He was an active member of th 
American Institute of Mining and 
Metallurgical Engineers, American 
Society for Steel Treating, British 
Iron and Steel Institute, Institute of 
Metals and other scientific and engi 
neering organizations 

Mr. Miller was instrumental in the 
development of welding by all 
processes, scientifically well founded, 
and was noted for his energetic in- 
sistence upon high quality and dé 
pendable workmanship. He was the 
donor of the Miller Medal, awarded 
annually by the American Welding 
Society for work of conspicuous merit 
in advancing the art and science of 
welding. 





liller was a native of New Mr. Miller contributed many im 
received his degree in me- Portant papers for the American 
engineering from Stevens Welding Society and other enginee: 
n 1887. His first profes- ing bodies. He is credited with hav 
vities were as master me- ine been among the first to visualize 


the Pennsylvania Railroad the possibilities of the oxy-acetylen 
Logansport, Indianapolis, process, and his important contribu- 
lumbus, Ohio. Following tions to it were many. He wrote sev- 


with the American Loco eral books on the subject and was 
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much sought after as a lecturer on 
welding at engineering meetings. The 
loss of Mr. Miller will be deeply felt 
by the entire engineering and welding 
profession. 

At a meeting of the executive com 
mittee of the American Welding So- 
ciety held Feb. 5 it was unanimously 
voted that the following resolutions 
be sent to members of his family and 
his company. 


AMERICAN WELDING SOCIETY 
SAMUEL WYLIE MILLER 
President 
1921-1922 
Resolved: That in the passing of 
Samuel Wylie Miller the engineering 
profession and the welding industry 

have experienced a great loss. 

Mr. Miller through his many years 
of intensive study of welding prob- 
lems and through his natural ability 
as a leader, and through his remark- 
able combination of firmness, decisive- 
ness and tenderness had attained a 
pinnacle in the welding profession 
wherein he was considered its great- 
est authority and his advice widely 
sought. Mr. Miller gave freely of his 
talents, and his life will long remain 
an inspiration. 

To the family of Mr. Miller in their 
bereavement we offer our sincere con- 
dolence. 

From the minutes of the Executive 
Committee. Dated February Fifth, 
Nineteen Hundred and Twenty- 
Nine. 

FE. T. LLEWELLYN, 
President. 
M. M. KELLY, 
Se cre tary. 


Research as a Business Help 


19 


(Reprinted from Jan 12, 1929, issue of 


Electrical World) 


Research is no longer considered 
a business philanthropy. It is no 
longer a side issue or hobby to be 
supported or neglected in the degree 
that money is donated by its friends. 
On the contrary, as recently stated 
by Irving Langmuir: “The leaders of 
industries are frequently conscious of 
the need of improvement in their 
processes and even of the need of new 
discoveries or inventions to extend 
their activities.” Research is the 


modern tool by which to work out 
commercial success in any industry. 
But beyond the commercial incen- 





ve to survive under highly competi 
ve conditions there are broader as 
pects of research that affect business 
directly. Heretofore thé world has 
been built and operated largely 
through the wasteful use of raw nat 
ural resources. Many of these have 
now been reduced in volume, but, 
despite this, man-made products de 
rived from researches have supplied 
the public demand with cheaper and 
better products than those made fron 
the original materials. For exampl 
cheap lumber for building is a thing 
of the past, but cement, steel and sp: 
cial building materials have replaced 
lumber, and construction methods 
have changed, so that buildings today 
are better and cheaper than thos 
made from raw lumber. 

Under the spur of a diminish 
supply, research comes into being 
replace old materials with new, an 
business today realizes that only 
through scientific research can it ré 
main prosperous under modern c 
ditions. No organization econom 
can replace research as a dir 
method for maintaining business su 


cess. 





Pitfalls of Research 
(Abstracted from February, 1929 
Mechanical Engineering) 


Because of the great popularit; 
day of what passes for “researc! 
few words of caution may not b 
of place. Research is not a univ: 
panacea for falling profits. In 
industries, as, for example, thi 
tile, the greatest promise of rel 
tation probably lies in the dir 
of research, but this is becaus 
textile industry has been noto! 
backward, and in order to sur’ 
all, must have imparted to it tl 
dustrial acceleration” which is 
sible without research. In the « 
more progressive industries, ho 
research may prove to be eno! 
valuable (as witnessed, e.g 
developments in new cuttins 
rials within the last twelve! 
but should not be expected 
in every case. If, therefor 
search man is hired and the ¢ 
do not jump 100 per cent in 
six months, he need not | 
every time. 

A distinction which 
clearly borne in mind is that 
fundamental research as ag 
might be called the bread-: 








1 lt 
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type. Only large and wealthy com 
panies can afford the former kind of 
research, notwithstanding the fact 
that if properly conducted and carried 
n on a large enough funda 
mental research will pay for itself. 
lt is not the kind, however, that will 
iy promptly, and years may pas 

f any return is obtained. Thi 


scale, 


perore 


tomic-hydrogen system of welding 
eveloped by Dr. Langmuir at th 
General Electric Company’s works is 


outcome of certain special re 
arch work on the 
en filaments in 


cooling of 


gas-filled lamp 





hich started more than 15 years 
The most important thing about 
irch, however, is that, like all en 


cannot be aon 
To hire a re- 
technical school 


ering work, it 
ut proper 
graduate of a 


tools. 


ve him the munificent sum of 
to spend for equipment not 
yper way to start a research 


irtment. True, Michael Farada 
vered the laws of electromag 
action with equipment that cost 
more than that, but, in the first 


some research workers are not 


and, next, time have 
ged and modern research work, 
uccessful, requires proper fa 
In fact, as time goes on, tool 

ip the laboratory becomes th¢ 
condition of success, and meas 
ent and recorded observatior 
the place of the theorizing which 


ve resorted to in the past for 
precise observation 


Welding Research in Australia 


and Welding } 
vonderful progress made it 
ted States of America in r 
welding during the past 


onths is largely due to the 
n between the various en- 
g companies and the Ameri 
ling Society. 


ancial assistance, which was 


SECTION ACTIVITIES 


very generously given by many eng! 
neering firms, has enabled the Amer- 


ican Welding Society to carry out 
numerous tests and evolve valuablk 
data which is doing a great amount 
of good to the welding industry by 


overcoming prejudice against weld 
ing. Engineering companies in Ame? 
ica evidently consider that the sper 
ing of money in this way is a good 
investment; it is certainly bringing 
good results at the present time. 


We, in Australia, have made consid- 
erable progress in welding in the pa 
few years, but there appears to be a 
lack of cooperation between enginee} 
ing firms and welding engineers in 
making united efforts to further the 
interests of welding. 

We feel that our 
have set us a good example, 
our intention to work 
the accomplishment of a similar goal 
Think it over! 


American friend 
and it 


steadily toward 


Journal of the Institution of 
Engineers of Australia 


Members of the American Wel 
Society will be pleased t n 
the Journal of the Institution of E71 
gineers of Australia has just 
its first number, Volume I, 
January, 1929. 

The issue of a month 


to take the 


ling 


JOURNAI 
place of the quarterly 
bulletin and marks an important de- 
velopment in the progress of the In- 
titution which started from very 
mall beginnings. 
This JOURNAL, 
corresponding to the monthly publica 
tions of some of the older engineering 
societies, will have a unique character 
of its own in that it 


while in large part 


records the activ 


ties of engineers in every branch of 
the profession throughout the wide- 
spread continent 

The first issue contains a very im 
portant paper on the application of 
welding, entitled “Strengthening of 
Echuca Bridge by Elect Welding.” 


SECTION ACTIVITIES 


cago Section held a very 
meeting on Feb. 1. H. M 
Chicago representative 

in Electric Company, was 

er of the evening. His tall 


was based on a recent film made by 
the Lincoln company entitled “‘Mod 
ern Manufacturing With a ‘Stable 


Arc’ Welder.” This was a most inter- 
esting film. It compared the physical 
characteristics and 


cost oft cast iron 








and rolled steel together with a com- 
parison of cast iron, riveted steel and 
arc welded steel construction. Of es- 
pecial importance in the use of weld 
ing as a fabrication process is the 
design of the material for its use. 

Two reels of pictures from 
Armstrong Cork & Insulation 
pany, entitled “The Story of 
were shown. 


the 
Com 


Cork.” 


Philadelphia 


On Feb. 18 the Philadelphia Sec- 
tion held its regular monthly meet- 
ing. C. A. Daley, of the Air Reduc- 


tion Sales Company, presented a pa- 


per on “Oxy-Acetylene Practices of 
Interest to Civil Engineers.” 
Pittsburgh 

On Jan. 30 the members of the 
Pittsburgh Section viewed the arc- 
welded structures of the new insu- 
lator buildings of the Westinghouse 
Electric & Manufacturing Company 
at North Trafford, Pa. More than 50 
men interested in structural steel 


construction and in welding were in 
attendance. 

E. C. Brown, consulting engineer, 
Pittsburgh, who did the detailing of 


the welded structural steel, described 


the insulator plant as the second 
largest structure of welded type in 
the United States. A second paper, 


written by G. F. Emery, chief city 
building inspector, Detroit, and read 
by G. H. Danforth, secretary of the 
Pittsburgh Section, detailed a 
which had been formulated 
welded steel structures in that city. 
New York 

The New York Section will hold its 
monthly meeting on March 12, at 
which time Prof. F. P. McKibben, 
consulting engineer, will give an il- 
lustrated address on the “Applica- 
tion of Welding to the Fabrication 


code 
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and Erection of Structural Stee! 
Members in Buildings and Bridges.”’ 
Members of the following organiza 
tions are invited: American Insti 
tute of Architects, American Insti 
tute of Steel Construction, America: 
Institute of Civil Engineers, Con 
struction Club of New York, In 

New York Building Congress, Stru 

tural Engineers Society of New Yo 





Detroit 


A combined demonstration and test 
meeting, sponsored by the local se 
tion of the Society, was held in tl 
laboratory of the University of Ds 
troit, Feb. 16, 1929. 

The meeting lived 
diction made in the February Jot 
NAL in all respects, and was cons 
ered a success from every angle. 

The attendance exceeded the 
mark and was made up chiefly 
interested engineers from many 
the local concerns, well as mar 
concerns located outside of Det 

As stated in the original annou: 
ment, A. M. Candy, general engin 
Westinghouse Electric & Manuf 
turing Company, served very ab! 
master of ceremonies and pri 
speaker, and is deserving of a gi 
deal of credit for the smoot! 
ner in which all of the event 
place. 

A souvenir program of \ 
pages was issued for the occa 
The program included a brief 
of the purposes of the Am 
Welding Society and describes 
of the work of its research d 
ment, the American Bureau of W 
ing. Specifications for the d 
stration test specimens made 
occasion are given in this pr 
together with an indication of 
timated load and place where 
was expected. 
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Can furnish references. 


Acetylene welder desires position. 


Has had three years’ ex): 
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Report on Pilot Tests Conducted for the Structural 
Steel Welding Committee of the American Bureau 
of Welding at the University of Toronto, 1927-28 
PETER GILLESPIE, C. A. HUGHES, K. B. JACKSON, J. H. Fox 
FOREWORD 


fi. Structural Steel Welding Committee of the American Bureau 
of Welding desires to record its great appreciation of the generous 

yperation of Professor Gillespie and the authorities of the University 
Toronto in carrying out these “pilot” tests, the thorough manner in 
h they were carried out and the excellent report of the results which 
been prepared. 


; 


Professor Gillespie’s tests have admirably served the purpose fo1 

they were made and which is described in the introduction to th's 
rt. The Committee feels that the main program has now had a 
ient preliminary trial to insure that conclusions drawn from th 
test results of the entire series will be thoroughly dependable for 
n the designing of welded steel structures. 


Committee desires particularly to emphasize the fact that these 
tests were made only as a preliminary trial of the main pro- 
General conclusions should not be drawn from this very limited 
of data in regard to unit strengths, relative performance of dif 
forms of joint, relative showing of the two welding processes 
er similar features. Such deductions should be deferred until the 
rreater amout of data from a larger number of welders in different 
ating plants, as contemplated by the main program of the Com 
is available. 
J. H. EDWARDS, Chairman, 
Structural Steel Welding Committee 
American Bureau of Welding 


INTRODUCTION 


American Bureau of Welding, which is the Research Department 
American Welding Society, has prepared an extensive program 
matic investigation of the various types of welded joint that 
ised in the construction of steel structures. The primary 
this investigation is to obtain reliable information and data 
safe unit working stresses for the designing of welded struc- 
based when using welding as done at the present time in the 
ng plants of the country. 
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2. 4. RESULTS oF Tests Suo1 ; 
I “8 SHOWN GRAPHICALLY 
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In order to obtain enough data to yield reliable averages under 
normal conditions of commercial welding, the preparation of the large 
number of specimen joints of the various forms which are to be studied, 
(57 forms of joint in 191 sizes), is to be done, not in one fabricating 
plant, but divided among a large number of such plants throughout the 
United States and Canada. This plan involved the preparation of rather 
elaborate instructions in order that the final results of work done in so 
many different places would be carried out in the same manner and 
would be reasonably comparable. The instructions include such matters 
as .qualification of welders, welding specifications for test specimens 
inspection and supervision of the welding of the test specimens and thx 
procedure for testing the specimens. 





Because of the magnitude of the undertaking and the somewhat 
complex nature of the instructions it was deemed advisable to give t} 
proposed instructions a trial. This would also, incidentally, afford ay 
opportunity to give a little practical experience as to the welding ar 
behaviour of certain unusual forms of joint which had been propose 
The authors offered to make these trial or “pilot” tests, and this report 
is a record of the work done and the results deduced therefrom. 


In the work reported on, the whole-hearted cooperation of certai: 
Toronto firms in supplying labor, plant and material at or below 
is gratefully acknowledged. The Canadian General Electric Compa1 
manufacturers of heavy electric- equipment, McGregor & McelIntyr 
structural steel contractors, The Dominion Oxygen Company, manufa 
turers of compressed gases, welding equipment and supplies, and Dr 
mond McCall & Co., iron and steel merchants, are the firms referred 
The necessary funds were supplied by the School of Engineering R 
search, University of Toronto, and by the National Research C 
Ottawa. 


Program. 


From the original program of the Structural Steel Welding Comn 
tee of the American Bureau of Welding, having regard to the tim: 


facilities available for the work, a selection of 57 different typ: 
test specimen was made. As each type was fabricated in triplicate 
as the work was done by arc and by gas in parallel, this involved 
making and testing of 342 specimens. 


Material 


Steel was to be of the grade employed for building purposes 
conformity with A.S.T.M. Specification A-9-21. At the time thi 
were begun the steel which had been contracted for was not ava 
and it was necessary to obtain a substitute in the open market 
steel was in consequence obtained from McGregor & McIntyre, a! 
subjected to the usual laboratory tests. While these indicated t! 
metal generally was of the quality desired, certain fabricated sp 
subsequently in testing displayed a brittleness and lack of d 
which showed that it was not entirely of the quality expected. 
more than four instances did this brittleness reveal itself. 
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Welding wire was supplied, partly by the fabricating firms and partly 
by Messrs. Drummond McCall & Co. In the gas process a special high 
test rod was used. In the arc process a rod conforming to the American 
Welding Society Specification E1A was employed. 


Fabrication 


The are fabrication was done at the plants of McGregor & McIntyre 
and the Canadian General Electric Company. The gas work was done 
it the plant of the Dominion Oxygen Company. The following is the 
illotment of the work of fabrication: 

In the tabulations which follow, the work of these firms is indicated 

the letters M, G and D respectively. 


WELDING SCHEDULE. McGrecor & MCINTYRE (ELECTRIC ARC). DESIGNATION 
LETTER M 


eries Dimensional Detail No. of Specimens 
1000 22 to 66 15 
1600 3 to 63 12 
1900 22 to 66 15 
2100 22 to 66 15 
00 22 to 66 15 
00 3 & 6 6 
OU iS & 6 ‘ 
84 

« 





Fr 

+ Crystalline F re Weld at End of b Bar 

MI Poor Fusior t I Ba 
Normal Weld | Preceding Para Weld Failur Com 
Welds 
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CANADIAN 


JOURNAI 


GENERAL ELECTRIC 
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(ELECTRIC 
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DESIGNATION LETTER G 








Series Dimensional Detail No. of Specime: 
2900 22 & 23 6 
3000 44 & 66 6 
3100 44 & 66 6 
5300 22 & 33 6 
5400 44 & 66 6 
5500 22 & 33 6 
5600 14 & 66 6 
6000 23, 43, 6: 9 
6100 23, 43, 63 q 
6300 23. 43. 63 9 
6700 25 & 35 6 
6800 21 & 42 6 
6900 21 & 42 6 
Total oeoeeneean : c« = : . ° at —_ 87 


DOMINION OXYGEN COMPANY (GAS) DESIGNATION LETTER D 


Series Dimensional Detail No. of Spe: 
1000 22 to 66 15 
1600 33 to 63 12 
1900 22 to 66 15 
2100 22 to 66 1 

2300 22 to 66 | 

2500 13 & 63 ( 
2700 13 & 63 6 
2900 22 & 23 : 
3000 144 & 66 ( 
3100 14 & 66 6 
5300 22 & 33 

5400 44 & 66 

5500 22 & 33 { 
5600 144 & 66 f 
6000 23, 43, 63 
6100 23, 43, 63 
6300 23, 43, 63 ) 
6700 25 & 35 { 
6800 21 & 42 6 
6900 21 & 42 

=F See re ee ee SP ye Py. AS YY g 


Welders 


All welders whose work was finally accepted were qualified 
under the Committee’s specification. Much difficulty was expe 
in this regard. In the case of welders of promise who failed at 
come up to the Committee’s standards, it was necessary to repea 
qualification tests several times. In other instances, where th 
seemed hopeless from the first, the candidate was refused a repeat 
and another man was selected. This process of trial and elim 
consumed much.time and cost considerable money. Five welde 
finally obtained whose work came up to the standard of the spe: 
These welders were designated A. B. C. D and E, the three 
being gas operators and the two latter arc operators. 


Inspection 


The shop fabrication and subsequent inspection were super 
men accustomed to record-making and testing, but not initiall) 
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with the processes of welding. The Committee’s rules of 
were faithfully followed and the records both of fabrication 
have been preserved. 


procedure 
and test 


A special system of numerical designation, it will be observed, has 
been adopted. The first two digits in a number may be considered as 
the series number proper. The third digit denotes plate thickness in 
ighths of an inch, and the fourth digit, the weld dimension (usually the 
ide of a right angled fillet) also in eighths of an inch. A three-eighths 
llet, for example, is one, the two rectangular sides of which are nominally 
three-eighths of an inch long. 


raphical Results 


The results of the investigation and of a subsequent analysis of th 
est data are reported partly in graphical form in Figs. 1, 2, 3 and 4, 
| partly in tabular form in Tables 1 to 16 inclusive. It was recog- 
ed that theoretically, other things being equal, the strengths of 
let welds should be proportional to the linear dimensions of the fillet 
ngles, and that if the strengths per lineal inch were plotted against 
dimensions (or against final digits in the series numbers) the 
iph would approach a straight line passing through the origin. This 
llustrated particularly in Fig. 1, and to some extent also in Fig. 4 
hould be pointed out that the true origin is generally not shown 
the charts. For Series 2500, 2700, 6000, 6100, 1600 and 6300 it is 
s that the theoretic strength line is horizontal. 


; 


Fig. 2 it will be seen that reference or standard lines have been 
vn to which the actual strengths obtained may be referred. For 


2500 and 2700, these lines are labelled “Specimens 1933 (gas)” 





He MANNER IN WHICH WuHiITewasu Is SHED 
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nd “Specimens 1933 al these lines showing the best trengtl 

4 . - 
both processes obtained for joints with which the 2500 and 2700 
Series might in fairness be compared. For Series 6000 and 6100, the 


rresponding lines are designated “Specimens 2333 (gas)” and “Speci 


nens 2333 (arc)”. The eye has thus little difficulty in estimating th 
of the strengths actually realized with the best obtained in bot! 
esses in other series roughly comparable with them. In Serie 
500. 5400, 5500 and 5600. appearing on Fig. 1. 
nes are also plotted 


’ 


analogous standard 


In the case of normal butt welds (Series 2900, 3000 and 3100) 
erence line or standard was found in the estimated strength of the 
ut plate, which was assumed good for 60,000 Ib. per sq. in. As 
ore, the efficiency of the weld may be quickly though approximately 
mated at a glance. 





; 


‘ 


\ few diacritical marks have been employed, the key to which will 
ind at the bottom of each chart. These in some instances serve to 
n anomalous positions of plotted points 


ted Re sults. 


Tables 1 to 11 inclusive, entitled “Fabrication and Test Data” 
found much condensed information regarding the specimens 
td iplic ated from the charts above referred to. 


as a very easy matter to compute the length and weight of wir 
size necessary to build up a 1-inch length of fillet of any assumed 
sions. This has been done and the results appear in Tables 12 


In making the computations from which the figures in 
resulted, the dimensional standards of the Structural Steel We 


TT 


these 

lding 

ee were carefully followed, reasonable approximations respecting 

rm of the deposited material having been made to facilitate the 
on of its volume and weight. 


xplanation of “Section Relative to Nominal”, it may be pointed 
t in Table No. 1 (Series 1000), for example, the value of thi 
for specimen 1022D1 is 1.5. After a measurement of the weld 
llet gauges the inspector estimated that the fillet was about 1.5 
ts nominal section. In “normal” welds the direction of the axis 
fillet is, of course, transverse to the direction of pull. “Parallel” 
ive an axis of fillet parallel to the direction of pull. A “kip” i 


inds. 
of the bonding of deposited metal with base metal was 


by the eye at the place of failure. Defective fusion in small 
ide by the arc process generally occurred at the square angle 


et. In the larger arc fillets a greater proportion of this defect 
the face of the ¢ or end bar and especially at the junctior 
layers of deposited metal. In certain of the gas welds (notabl: 


Series), to defective fusion at the rectangular apex of the fillet 
ad a weakness in the fillet due to marked concavity therei1 
throat failure across the resulting small section was thus to 
This failure always occurred adjacent to that bar whicl 


I 


best conditions for the dissipation of heat 
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aia 


( 


difficult to observe and the latter usually indicated the yield 


the yield point were only indifferently satisfactory 


Ybservations on | 
yield point were employed—the shedding 
scale from the welds and the drop of the beam. The former was 
point 


LO 


the bars rather than the yield point of the weld. Both are reported 


part at least. 
The strength in kips “per lineal inch” of weld and “per sq. in.” 
f weld require little explanation. For the latter the strength per linear 
nch is divided by the length of the “throat” dimension and also by 
ratio “Section Relative to Nominal’, appearing in column 3. This 
ise of this ratio is warranted provided the fillet be free from concavit 


ercentages in a way that permits of 


onvexity, a condition not always realized. 
Additional data respecting the character of the failure of specimens 
yntained in Tables 14, 15 and 16. Here an attempt to show fusio1 
ready appraisal by the eye has 
made. The close grouping of the fusion indicators in Series 1023 
contrast with the scattering 


for example, is somewhat in observe 


Series 1022 arc. The remaining columns in these tables are in thi 
self-explanatory. It was, of course, very difficult to provide in 
hedule for all possible types of failure, in conseque1 hich onl 
tall frequently occurring teatures are provided rol ne slum 
Is Failure through the “throat” means failure along rmal t 
let hypotenuse through the rectangular apex. In genera orm: 
broke with a crystalline fracture on the end of the ! ntra 
with a silky fracture through the throat of the weld Parall 
in general broke wit] silky fracture through the throat or on 
face of the c (or end) bar. All specimens were designed to fail in the 
this did not always happen. Such failures have been carefully 


lize from th 


and should be considered in any attempt to genera 


lata. 


arison of Welders 


attempt to show some of the welders’ characteristics, both graphi 
and numerically, was made, with results that appear in part in 
tabulations. The reported percentages for fusion reflect the judg 

f the tester in respect to one important evidence of skill. A valu 
ision consistently high is always a favorable indication. Low 
; are most undesirable, as is also much variation in the fusion 
ntage. The mean value of this percentage was found for each 


extent to which the strengths of welds of the same series of 
ited specimens varied gave a means whereby a dispersion facto 
h welder could be computed. Suppose, for example, the strengths 
three specimens of a given type are 7, 11 and 12 kips per linea! 
espectively. The mean strength is 10, and the various departures 
mean are 30, 10 and 20 per cent respectively. Ignoring the 
le residuals the mean percentage is 20, and this may be taken 
ndication of the welder’s dispersion. This value was found for 
p of three specimens of each type made by each welder. The 


ica 

is 
1 
’ 
I 


+ 


i 
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mean for each welder’s entire work was then obtained and this, together 
with the mean fusion percentage, is tabulated herewith. For the former, 
a small value is desirable, since it denotes uniformity and consistency ; 
for the latter a high percentage is obviously preferred. 


DISPERSION AND FUSION PERCENTAGES 
Welder . 4 B Cc D 


a ties k 
Dispersion Percentage ...... 3.0 3.1 6.3 5. +. 1 
Fusion Percentage ... Ys 88 19 7 , 


COMMENTS ON INDIVIDUAL SERIES 
Series 1000 


Of the 15 gas specimens in this Series, 5 exhibited silky fractures a1 
10 square breaks on the ends of the b bars. The lower position of 1022 
D1 on the graph is explained by defective fusion and is so indicated. The 
1055 D group, it will be observed, are all low in strength, but for this 

explanation suggested itself on an examination of the broken speci- 
mens. 

The are welds in this Series are substantially lower in strength than 

gas welds. Of the 15 tests, 13 broke square on the end of the 6 (or 
entral) bar. The bulk of those tests which lie conspicuously below the 
verage line can be explained by the presence of poor fusion 

six tests of 1055 M and 1066 M, well defined li 

ild be recognized in the broken fillet between successive layers of de 
metal, these fillets having been laid down in two s 


In five of 


eS OL Separation 


iccesSsive opera 
ns. The union between the first layer and the second was quite in 


mplete. 


is thought that the large number of square breaks on the en 
ars for both gas and arc in this Series is due to bending at the fillet, 
: ilting from the unsymmetrical form of the specimens. 
1900 
he most noticeable feature in this Series is that, in contrast to the 


1) Series, a large number of the failures occur through the throat of 


fillets, and the strengths per inch of fillet are about one-t} 


ird greater 





in the 1000 Series. Both phenomena are doubtless due to the 
metrical form of specimen. Here again the low points on the ar 
ess record (1922M, 1933M and 1966M) appear to be due to poo! 
In a number of gas welds the fillet tore out a portion of the base 


in the ¢ bar. This invariably accompanied high strengtt 


ree of the gas welds (two in 1955 D and one in 1966 D) failed 


bars, the fracture being coarsely granular and showing little 
nce of ductility. At first it was thought that perhaps the heat 
i during welding had produced a change in the molecular structure 
metal. An examination of the grain size under the microscope by 
ssor Newcombe, however, showed no difference in structure between 
etal of the ¢ bar adjacent to the weld and the metal in the same bar 
remote therefrom The inference is that the steel from whic! 
bars were cut was distinctly different from that contemplated ir 


on A-9-21, A.S.T.M 
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6323 Gl—Throat Failure ~- J 
6323 Dl1—Unequal Fusion in First and Second Welds ‘ 
| 
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“av 

Series 2100 
It is suggested that the lesser strengths in this Series, in comparison 
with those of Series 1000, with which it is to some extent comparable, 
are due to the fact that in parallel welds the shear stress in fillets varies 
in intensity from point to point throughout its length, whereas in normal 
welds, the stress distribution is more nearly uniform. The large number 
of failures on the face of the c bars (which presented a horizontal surface 
to the welding process) indicated defective fusion on the c bar surfaces 
In 2144M, 2155M and 2166M, there was a marked separation between 
successively placed layers of deposited material, these fillets having 





Fic. 15. FAITLUREs In BAND WELD SPECIMENS 


een laid down in three operations. This, of course, is a source of 
eakness. 


ies 2300 


(he fusion in the arc specimens was often unsatisfactory, and this 
ps to explain the lower values for strength obtained. The gas welds 
led in the throat of the fillet, or a portion of th ¢ bar was detached 
the fillet and came away with it. As before, these phenomena accom- 
ed high strength. In the 2366M specimens, characteristic divisions 
veen successively deposited layers of fillet materials were observed. 
2500 and 2700 
Series 2500, the strengths of gas and arc welds are more nearly 
than in any previous series, this doubtless being due to the fact 
many of the arc welds were much larger than the specified size. 
ries 2700, many of the test specimens broke in the bars so that 
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deductions are difficult to make. In both cases the normal weld ruptured 
first, after which the parallel weld was observed to tear. In the ar 
process specimens, the frequently observed laminations in two and three 


layer fillets were again seen. 
Series 5300 and~5400 
These specimens were unsatisfactory in that generally they failed 


in the bars by tearing, due to eccentric loading. 


Series 6000 and 6100 

The unsymmetrical loading of the b bars in both these Series invited 
bar failure, and this actually occurred in 6023 and 6123, both gas and 
arc. It is believed that gas welders B and C possessed less skill than gas 
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welder A since the fusion is less satisfactory. Several of the gas failures 
are traceable to this circumstance. 


Series 6300 

In practically all cases the gas welds were defective in fusion, par- 
ticularly at the rectangular apex of the fillet. This was more noticeable 
on one side, presumably the first to be welded, than on the other. The 
extent to which all strengths fall below the 1933 gas and arc standards 
can be estimated at a glance. In the arc welds of this Series, all breaks 
occurred through the throat, the deposited metal being generally of 
poor quality. 


DEDUCTIONS 


. Probably the most important influence on the strength of the work 
is the skill of the welder. Defective fusion accounts for more weaknesses 
in welds than any other condition. This defect occurs most frequently 
at the rectangular apex of the triangular fillet. (See Fig. 7-1044 M1.) 

2. Arc welding in two or more layers usually resulted in a line of 
defective work between successive layers that was a source of weakness. 
This may have been due to failure to thoroughly clean the first layer 
before depositing the second. (See Fig. 7-1055 M1 and 1066 M1.) 








, 


3. Normal welds, other things being equal, are stronger than parallel 
welds. 


1. There is a tendency for the normal weld to rupture first when both 
normal and parallel welds occur at a joint. See Fig. 5-2543 D1.) 


5. Symmetrically loaded welds are stronger than those with eccentric 
loading. Any joint wherein application of load of necessity means 
flexure in the joint is objectionable. (See Fig. 1.) 


6. The practice of weighing specimens before and after welding in 
order to ascertain the quantity of deposited metal is nearly valueless 
inless the weigh scales are of more than the usual accuracy. 

7. A combination of defective fusion at the rectangular apex of a 
fillet with a concave hypotenuse makes for very pronounced weakness. 
This combination was common with one of the gas welders. 


s. The great difference in fusion obtained in two consecutive gas 
welds in close proximity presumably indicates inadequate preheating 
r the first weld. See Fig. 14-6323 D1.) 


9 Where the end of one bar is welded to the face of another, poor 

ision is more likely to occur on the face, due either to more favorable 

ndition for the dissipation of heat or to be the unsuitable direction of the 
trode. (See Fig. 14-6323 D1.) 





10. Those welders whose mean fusion percentage is high usually main- 
n a consistently high average for strength also. (See comparison of 





ll. There was little evidence that marked changes in grain structure 
sulted from the heating of the base metal in welding. 











Welding in the Steel Mill as Applied to Maintenance 
of Equipment * 


J. NORMAN WILSON+ 


HE subject “Welding in the Steel Mill as Applied to Maintena! Oo 
T Equipment” is of such enormous proportions that I can only hop 
to touch upon a small part of it. The welding torch and are welding 
machines have made revolutionary changes in plant maintenance, whic! 

f 


of course includes fabrication of parts and repairs. 


To those who are not so well acquainted with the steel industry, it ma 
be difficult for you to realize the enormous savings effected. Probabl 
it will be better understood when one realizes that open hearth and blas 
furnaces are in continual operation day and night. Open hearth furna 
must come off for repairs more often than the blast furnaces, whit 
sometimes are running continuously for a period of from four to fi 
years and even longer. The mills run frequently day and night, mont} 
after month with probably only Sunday and possibly Sunday night t 


adjust, inspect and make the necessary repairs 


It can be readily seen that there must be a great number of nae 
pendent or separate units, each having its own particular place in the 
whole system of operation which through failure, due to breakdow 
would greatly disorganize the department concerned and in some 
stances the entire plant. Naturally spare parts are carried to safeguard 
against undue delays where even welding with all its advantages woul 


take too long and be too costly. 


Delays in a steel plant are serious and must be taken care of with th 
léast loss of time possible. Among the independent units, each having 
its own particular and very vital performance to the satisfactory oper 
tion, | may mention, blowing engines, used to deliver air to the blast 
furnaces; turbo blowers, capable of delivering 60,000 cu. ft. of air pe. 
minute against a pressure of 30 lb., boiler feed pumps, high pressur 
hydraulic pumps, low pressure pumps of 15,000,000 gal. capacity; stand 
ard and narrow-gauge locomotives, locomotive cranes, steam and electr 


dozens of overhead cranes, some of 5-ton capacity, some of 125-to1 
capacity; thousands of gears, miles of line shafting, miles of high pres 
sure steam piping, water piping and compressed air piping. I could g¢ 
on indefinitely enumerating all the equipment, but I believe I have give 
you a general idea by mentioning the above items just what I meant at 
the beginning of 
is of such enormous proportions,” that I could only hope to touch upo1 
a small part of it. 


Some few years ago welding was considered more or less of a makeshift 
*Presented before Monthly Meeting, Western New York Section, Nov. 15. 1928 
tMaster Mechar Donner Steel Compar ffa N. ¥ 


this paper when I stated that “Welding in Steel Plants 


a 
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or I might say a substitute for a real job. To those who are acquainted 
with the rapid strides made in applying welding as a real method of 
doing work in the best possible known way, it seems hard to see why 
so many are still skeptical 


Illustrations of various jobs done by our welders will be interesting 


as 
we have developed our welding practice to be able to apply it in almost 
every way. 


SHOWING REINFORCING Rops 
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Blou ing hi ff Lite Re pau 


One of the most interesting jobs is the repair of a blowing engine (Fig 
1 and 2). This particular engine broke its high-pressure cylinder int 


several parts. This happened in 1922. The cylinder is 44 in. dia., 60 1 
stroke, carries 150 lb. steam pressure. The low pressure cylinder i 
84 in. dia.; and delivers air to the blast furnace at approxin ite ly 12 1 
15 lb. pressure. The cylinder was welded at a total cost of $1,500 
which included the stripping and assembling; the actual weldir 
being approximately $650 

A new cylinder would have cost us $8,500 with time of delive: 


about 4 to 6 weeks. The total cost of stripping the engine, new cylinde: 








I M I i I WV 
and reassembling would have cost us not less than $11,000 wit! 
delay of at least 6-7 weeks. Here was a saving of $9,500 and the 


job was completed and in operation in 10 days 


Pumps and Housing Re pair 

The repair of a 15,000,000 gal. low pressure pump is rather inter: 
ing (Fig. 3.) We discovered that these pumps, of which there are thr 
were giving us some trouble due to excessive casing clearance, and 
to action between bronze seal rings and the cast iron, the casings 
quite weak and seal rings became useless. We bought a new pu! 
casing in order to get started as it was impossible to shut a pump d 


long enough to make a good repair. The new casing, top and 
tom half cost $1,600. We assembled shaft and impeller and changed 
T ! pump which was taken out 


pump in one day. The casing of th 
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bronze welded with soft bronze finishing the last layer with manganes« 
bronze. This we machined to drawing. The job completed includes 
stripping $10, welding labor $79.90, labor machining $159, oxygen 
and acetylene $31.05, soft bronze rods $27.05, manganese rods $18, o1 
a total cost of $325, and a much better job than the original at $1,600. 
We have completed the three pumps for a total of less than $1,000, or 
$600 less than the cost of new casings for one pump. 


We also treated four boiler feed pumps in the same way; in fact it was 
a boiler feed pump which we tried out first. I may say that after over 














wo years operation the first pump shows no sign of trouble so far as 
the casing clearance is concerned. Both the low pressure and boiler feed 
mps are bronze welded on cast iron, a fact I may not have made clear. 


Another bronze welded job of some interest and of very great im- 
rtance was a break in a cast iron frame of one of the axle trimmers. 
s housing frame broke completely about 7:30 a. m. We had th: 
elders at work at 8 o’clock. They completed the job by 5 p. m. without 
ving to work overtime. There was 20 lb. of bronze rod used, the total 

was $29.08 and I may add the machine was ready for the night 


We lding 


Ve have welded steam mains from 2 in. dia. to 20 in. dia.: welded nip 
and made T’s. Last year we welded a 16-in. pipe with an expansion 
made up of welded sections at a total length of approximately 100 


/ 
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ft. We reclaimed some “aluminum bronze” segments at a saving of 
$140 each. 


Growth of We lding De partment 


I am sure this must seem to you almost advertising our welding 
qualifications or to put it another way, broadcasting. I feel sure there 
are other plants taking advantage of the use of welding to a greate) 
extent than we are, but I believe only in so far as quantity is concerned 
and number of welders and equipment. 


My object is to give you all the information possible about our work 
hoping it will be of some help in your daily problem. A great number 








our welding jobs have been in service for some years and therefore 
ng past the experimental stage and furnish indisputable proof of th: 
liability of welding when properly applied. 


My first acquaintance with fusion welding with the acetylene tor 
over twenty years ago. I watched that job closely while in service 
probably two years. It may be in service at the present time. | 
e no means of finding out. However, that one job convinced me « 


advantages of fusion welding. 


‘ 


\t our plant, the welding department has grown very rapidly Ten 
ago we had one man who did odd jobs in welding. He was 
welder but no one took any interest. I recognized his ability and 
out welding a locomotive frame. This locomotive had been out 

ervice for some time due to the broken frame. He welded it wit] 
etylene and it has held up ever since. We have repaired several 
then. The welder had a helper and taught him how to weld and 
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cannot keep up with the work 


We bought our first electric arc welding mac}! I 1923 I 
to this we had our electric welding done by contracto. intil it was re 
ognized that it was more profitable to purchase equipment al a tne 
welding ourselves At the present time we have fou welding n 
chines and three 50 Ib. acetylene generators, all portable equipme! 
which can be and daily used on various 1D tn! ig yuut the plant 

Last year our total consumption of welding wire wa © tor } 
will realize it takes a lot of 1 /8-1In., 5/32-in. or 3/16-iIn. wire t eigh 6 
tons Even that does I} | tel] the story as in We diz vy we go a wre al deal 
reinforcing either with plates, angles, bars, rounds and , 


I believe our success in welding, 
due to using first-class equipment throughout; along with careful a: 
conscientious workmen. Our welders have been trained r own sho 
advancing from burners to welders in two stages; that is, acetylene wel 
ing on such jobs as gear guards, switch boxes, elongated holes in cas 
ings, ete., then electric welding on building up won hafts sma 
diameter such as table rollers, of which we have quite a number; the 


advancing to the status of a welder capable of using either the electri 


are or the oxy-acetylene torch 


We have a standardization of various grades of welding wire eact 
suitable for its own particular line of work This naturally has great 
advantages in securing a good weld which can be depended up f 
certain purposes and reduces the cost of welding nsiderabl 


i pplications OT Welding 


I will enumerate here some of the work which wi lo. It is understo 


these are all welding jobs independent of the larger ones | mentione 


above: Bronze castings in large quantities, numerous iron castl! 
numerous steel castings, carbon steel, alloy steel, manganese on bucket 
lips, stellite on guides which have proved very suc ful, pper tuyers 
for blast furnaces, bronze welding and cast iron pl} We apply weld 

to such work as locomot Ve [rames, cvilnder DISLO! roKken aie roa 
eccentric cams and straps, boiler mud rings, flue sheet ter cylin 
team cylinders, axles and shafts (welding and machining trengthenii 
and lengthening shafts, gears, gear teeth, ast Iron and teel, cents 
runout rollers, table rollers, building up housing rollers, bearing stan 
caps, etc. One overhead traveling crane done recently had the fran 


broken in two, the whole casting weighed about 15 tons This wa 


cessfully welded and put in service in three days. Sprocket t 
couplings, wabblers, oil and gas burners, reclaiming pump valve 
valve stems, bronze welding and machining tanks, air and gas line 


} ) 
i i 
large diameter are all welded. 


We have an inspector for all welding and burning equipment | 
overs the entire plant, and reports on a special form for this pur 
once each week. We find it pays to do this, as the equi] ment 
in good shape. Gauges, regulators, torches, electrical equipme? 


machines, goggles and lenses and hoses are all take! re ( 


+ are 
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ingly. I may mention overhead cranes as an example to clear my point, 
also riveted crane runways, pipe lines and supports where there is pulsa- 
tion such as air compressors. There are many instances where the 
welded crane, runway, and supports would have returned the investment 
many times. We have purchased this month two 10-ton electricall: 
operated cranes, welded type girders, end trucks and bridge girders 
and there is no doubt in my mind but that this is an acknowledgment 
of the superiority of the welded crane. 


I attended a meeting Tuesday evening of the Buffalo Section of th: 
Society of Automotive Engineers. Mr. D. H. Deyoe, Industrial Engine: 
of General Electric Co., Schenectady, with the aid of slides and thre 
reels of moving pictures, gave a very interesting and instructive account 
of production welding and structural welding, the various uses of aut: 


matic welding machines, with all the machinery necessary for such work 


Welding in a steel plant is naturally far removed from the producti 
standpoint, and although a very valuable part of a service department 
still the business of a steel plant is to make steel, and the welding de 
partment, along with all the other departments, not essentially in th 
production of steel or pig iron, is at best a part of our service organiza 
tion. You will realize it is the outgrowth of endeavoring to give the 
production departments less costly upkeep and to reduce delays due t 
breakdowns, due to natural wear, that in turn is reflected in th 
of production. We maintain our own service departments—whicl 


turn reduces our cost of maintenancs 


Simplified Blast Valve Construction 


A. F. DAVIst 


YNTIL recently all valves used on blast lines for blue water ; 
/ carbonated gas plants have been made almost entirely Ol ist 1! 


While such valves have proved to be satisfactory in performar 


are excessively heavy tor the size and require mucli ado! 
and installing. 
Typical of successful manufacturers who are constantly st! 


mprove their products and lower production costs, The Gas Ma 


Co., Cle veland, Ohi . designed a blast Vaive of arc welded steel 


tion whose cost is less than the traditional cast iron vaive and 
weight is almost half of its cast iron predecessor. A 16-11 

. . , +3 | . . 
made entirely ot steel ioined Dv are welding gs wn hetfore 1 


in the accompanying illustration. 


—_ , 1 : 2 ofa P ; , e is ’ ats pit 
The valve housing consists of a section of 10 I teel pipe 
' 
1 ] ] ’ 
nserte¢ hrough the gate ast int veiaded n piace ‘ 
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are cut from steel plate and arc welded to the ends of the pipe section. 
The gate slide is then cut through the pipe section with a gas torch. 
The gate itself consists of a steel plate cut to size and electric are welded 
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ts threaded regulating snatit The assembled gate ; then inserted 
ugh the open bottom of the housing and the valve arc welded pres 


tight 











Welding Vessels for High Pressures * 


P. i 


HAWTHORNI 


reN HAT arc welding has made remarkable strides 1n 
1 hv the fact that it 1s now used to join meta! 


s ey1lae 
V riveting or by 


i 


yr than is practical b 


. 
the last Tew 





the use. of, acet 


process adapt 


nesses greate! 
hammer welding, gas OF forge welding, or any) othe} 
to production work 
Arc welding can now » done commercially with metal ip t 
‘nches thick. Weld metal can be deposited at the rate of 100 pound 
hour with weld r ds as large as one 1n h diameter. TI deposited 
metal can be and is in actual practice ide ent ly free m n 
‘nelusions, and pra ally free from oxides and ga hol r 
ean be forgea or rolled as can stet piat 1 in e heat-tl ted 
hurized and treated otherwise the same as rolled st e] he 
deposited will have an average tensile strength of 65,00U 
ounds per square inch, with an elongation of 20 to 24 pel 
deposit and th ‘unction can be inspected as the work pr 
determine the quality 0! the work throughout 
Finished vessels and structures can PD tested up the elas 
of the plate, which ‘s far from practical with Priv‘ ted vessels. Ar 
essels requirs no maintenance expt nse to keep t rht, no inspect 
and replacing or ‘ wulking of loose rivets 0! leaky seams The 
made nerfectly smoot nside TO reduce rictlol and orroslo! 

Arc welding will nroduce, in the weld depos, physical pr‘ 

similar to those o! the parent metal whether this be 10w ir 
alloy steel. The thickness of plate which can be wedea mit 
bv the capacit ¢ steel making equipment ane the weights and 
sions of welded vessels or structures ar mited bh 1 
of railroad equipment 

The foreg ying aré haracteristi the FLUID Fl SION p! 
welding owned and ntrolled by our compa! This process, 

IS a highly specialized d vel pment Some I iy vears tin ' 
in experimental! work, and while the process has been in ] 
about two years, 1ts full possibilities aré only beginning t be 
The following underlying pr neiples upo! which 1 ‘oces 
are well known and recognized, 

In order to produce a weld depos that is iret ron 
nitrogen, these gases which are present in the atmosphere mus! 
vented from coming in contact with either the arc, the @ t 
deposited, or from the deposited metal while 1t 15 iquid 
until the temperature ‘< below 1800 degrees Fahr 

VW 
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Further, to produce a perfectly sound weld and one which is greater 
to form the deposit, it is 


in tensile strength than the rod 


melted 


necessary to introduce certain elements 
the impurities in both the rod and parent metal 


which 


will completely absorb 


To provide time for these reactions the metal must remain in liquid 
his is most easily accomplished by 


form for a considerable period. T 








Fic. 4. WELDE! 
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ising high amperage and thereby depositing metal at an extremel) 
high rate. 

Further, to produce deposited weld metal with a tensile strength fron 
68,000 to 74,000 pounds per square inch, using a weld rod with only 4 
tensile strength from 55,000 to 60,000 pounds, some alloying element 
nust be introduced. Then, too, high tensile strength and ductility ar 

+} 


ecured by peening each weld layer and welding by the back-step method 


By reason of the large amount of metal in molten state at one time, 
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this process is practised only when the work can be done in a horizontal! 


position—-if inclined or in vertical position the metal would run off. 


The development of this highly specialized process required muc] 
research work in connection with complete physical and chemi 


laboratories employing chemists and metallurgists continuous] 


yonr 


and experimental development was required. The application of t} 
process required expensive mechanical and electrical equipment in 


search and production. A huge expenditure for laboratory equipment 


shop. Special electric generators and resistances and exceptional 





eS 


a's + , Py | 
poe ¥ Zz 





heavy bus bars and cables are needed. As a last assurance 

work, particularly on vessels with very thick walls, an annealing 

is required. The one in use with this process is charged | 
moving on a standard gauge track, and the door opening of the 

is 13 x 15 feet, with an inside length of 70 feet. The furn: 

fired and equipped with an automatic temperature control hol 
furnace at a variation of less than 20 degrees operating betw - 
and 1650 degrees Fahr. The charging car moves directly | l 
furnace into the welding shop for crane loading. 


While metal can be deposited by this process at an extré 
rate per hour as compared with ordinary commercial welding 
a weld of high tensile strength, reasonable ductility, free 
and nitride inclusions, it is not true that the cost per pound 


metal is less than that of other methods. sut it does produ 
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luct and the future of welding lies more in improving and strengthen 
the product than in cutting production costs. 


he success of the Fluid-Fusion welding process and its production 
lication is indicated in the following photographs: 

ig. 1 illustrates one of 15 baffle towers. 6 ft. dia. x 35 ft. long, with 
1. Shell and 1-1/8 in. heads, tested to 200 Ib. hydrostatic pressuré 


the seams hammered under pressure without indication of failure 


any case. Soon after these fifteen vessels were finished work was 
ted on heavier vessels. This was before the Fluid-Fusion process 


cle veloped. 


Che company intended to build vessels of this and similar types, and 
the same time continue experiments to develop a process of welding 





ch would have still better qualities as regards tensile strength and 
tilitv, resistance to corrosion, shock and high temperatures. After 


vears, the Fluid-Fusion process was developed which we believed, 
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and have since proved, has all the qualities desired. A separate plan 
was built, equipped with heavy special electrical equipment consisting 
of two unit-welding generator driven 


by motor of 800 h.p. capacit 
and special mechanical equipment for handling larg: 


‘ 


of manufacture. 


vessels in proces 


Fig. 2 is a view of one end of the welding plant with mi 


work in process. The items shown give a general idea of the 
ot product made by cis W. Fluid-Fusion process. The mo 
prominent article in this photograph is a hemispherical kettle 14 
I. D. made of 1-1/4 in. plate used for melting metal at extremely | 








temperatures. This product replaces cast iron and cast steel ket 
more than twice the thickness, and while the cost of these we 
kettles exceeds that of the cast kettles, they are standing up 1 
longer and are safer and more economical. 


Fig. 3 shows an end of the shop with heavy and large \ 
process. This also shows 60 in. diameter pipe for Municipa 
Lines, penstock 8 ft., diameter of 1-3/8 in. walls, and 11 ft 
sections of cement kilns. 

Fig. 4 shows an oil industry vessel 10 ft. I. D. by 50 ft. 
entirely of 1 in. plate, tested to 250 Ib. per square inch 
mered under test. Weight approximately 52 tons. This was 
vertical installation. The angles shown at the lower end ré 
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rete foundation. The lower dished head is inside the hel] 


feet from the open end of the vessel. 


In this picture, Fig. 5, is shown an oil industry vessel 10 ft. dia. by 
65 ft. long overall, made entirely of 1 in. plate, weighing 62 tons. This 
was built in July, 1927, and was at that time, we believe. the world’s 
largest completely electric welded pressure vessel. 


The manways are 24-in in diameter, made of steel plate and welded 
shell. 
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The test vessel shown in Fig. oOo Wa made with both head and i 
of 3/4 in. plate. The shell was 36 in. I. D. and when subiected t 
pressure of 3090 Ib. per square inch, a flange tached f 


the heads blew off. However, the elastic limit of the stee] 


exceeded before this failure, and both the heads 





eads and shell had stretched 
The drawing shows an outline of the test vessel as originally made, a1 
after the pressure was applied. It is interesting to note the final shap 
of the heads which approaches very closely the ellipsoidal shape, whit 
is now generally conceded to be theoretically correct It nte) 
esting to note that the neutral axes or the points vhi this she 
did not expand, lies at the outer edges of the two circumferential w 
seams. These seams are approximately 1-3/4 in. wide, measured-a 
— —_ re = 
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the outside of the shell, and while the outer edges remain the same 
diameter before and after test, the inner edges stretched 1 in. it 
diameter, or approximately 3-1/4 in. in circumference. This, together 
with the fact that the longitudinal seam bent under the maximum test 
pressure to the radius of the outside of the shell, are indications of the 
ductility of the weld deposit made by this process. In this case, the stress 
in the steel not only exceeded the elastic limit of the material. but also ex- 
ceeded the tensile strength of the steel, and there is no question but 
that in this case, the heads provide considerable bracing effect whic 


extended as far as the mid-length of the shell. 








Fluid-Fusion process of welding is sufficiently flexible to 
the use of alloying elements in the weld deposit to make it resistant 
action of high temperature and oxidizing flame gases. Becaus¢ 
1 deposit an alloy that will stand up under these conditions, we ar: 
ed to make galvanizing kettles and spelter pans in which we cai 
guarantee that the weld deposit will outlast the plates of which 
kettles are formed. The particular kettle shown in Fig. 7 was 
- long, 3 ft. wide and 3 ft. deep, made of 1-1/2 in. plate. 


8 shows pots for annealing wire in coils that are about 40 in. 
er by 8 ft. high. Shell made of 1-1/4 in. plate and heads made 
plate. These are being substituted for pots made of cast iron 


; 


steel, and give more satisfactory service 


pipe shown in Fig. 9 was 60-in. in diameter, 1/2 in. walls and 
. 


1 50 ft. This is a partial shipment of some 21,000 ft. for 
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Municipal Water Lines and was tested before shipment to 175 pounds 
per square inch. We have made large quantities of this pipe, and ar 
now at work on another order for 25,000 ft. of the same size. 


The three cylinders, Fig. 10, were made of chrome iron. The large: 
cylinder is made of 7/8 in. plate, 80 in. diameter by 40 in. long. Th: 
others are 1-1/8 in. and 1-3/8 in. thick. These were rolled, welded 
and machined and are now operating under conditions which requir 
this material to resist the action of chemicals. The welds are standin: 
up equal to the parent metal 














That this process applies equally well to heavy metals is ev 
by the results obtained on a repair in the particular case sh 
Fig. 11. This is a cast steel cylinder for 1800-hydraulic ton press 
had been in service about ten years. This was originally a 15 
press, and the hydraulic pressure was raised to make the pres 
tons. The cylinder developed a crack which, when melted 
found to be 42 in. long. This cylinder is 36 in. bore, with wa 
thick. The casting weighs 60,000 pounds. 

Fig. 12 shows cylinder (Fig. 11) repaired by the Fluid-Fusi 
The net cost of repair was approximately $550.00. A new casti! 
have cost approximately $7,500.00, and the best possible delive! 
have been five weeks, while the total loss of time in making th 
was only four days. This press has been operating daily for 4 
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vear since repairing under hydrostatic pressure of 3800 pounds per 


square inch, with no indication of distress. 
Fig. 13 vary fron » in. in thickness to 2 in., and 


” Val y 


Test plates in ! 
were bent around pins of various diameters. The heavier sections being 


bent around pins of comparatively) smaller diameter give rather 


nite idea as to the ductility of this steel, which is made practically 
free of oxide and nitride inclusions. The weld metal itself has a tensile 
trength varying from 68,000 to 74,000 pounds per square inch. Elonga 


} ut 25 ner cent 


on averages 22 per cent and the reduction of area about 25 } 
inese are exceptionall) high figures. Weld metal deposited by com 


ercial methods has an average of about 8 per cent elongation, with 
ir less average tensile strength than 60,000 pounds per square inch 
Fig. 14 shows a section of rotary kiln 11 ft. 3 in. inside diameter, 
hich section is 100 ft. long. This is one of three sections which, when 
mpleted, will be 300 ft. long. The plate thickness varies from 1 in. 
3-1/4 in. The total weight of this completely welded structure is 
So far as we know, this particular unit represents the greatest 
he longest length of any completely 


ons. 
ght, the greatest volume, and 


+ 


led vessel made to date 


eat progress has been made in arc welding during the last few 
and it is reasonable to presume that the next few years will 
tness the development of arc welded boiler shells and similar equip 
t for very high pressures which will completely satisfy and secur 
pproval of inspection authorities 
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Vol. 30, No. 8, pp. 334-336. In five years the use of oxyacetylene process fi 
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mental iron work; Hard-faced metals; Mechanical gas welding; Machin« 
ting; Metal coating. 

Lap-welding, Apparatus for. J. R. Brueckner and H. L. Clark 
(Sept. 11, 1928), 374. 448. 

Making a Welded Heat Exchanger. E. D. Benton. Acetylene J 
(Feb., 1929), Vol. 30, No. 8, pp. 337-338. Ingenious arrangement of twe 
inch and eighteen-inch pipe gives power plant of large hotel an inexper 
but efficient piece of equipment. 

Merchandising a Welding Service. W. Parker. Mechanical and W: 
Engineer (Jan. 20, 1929), Vol. 3, No. 1, pp. 30-31. Sending of letters reg 
ing specific uses of welding to carefully selected lists brings better 
than general letter. 

Metal Are Welding. The Welding Journal (Jan., 1929), Vol. 26, N 
pp. 17-20. Effect of weld on base metal. Comparative tests on plair 
bars. Comparative tests on plain structural material. Mechanical p 
of the weld. 

Oxy-Acetylene Tips (Jan., 1929), Vol. 7, No. 9. Below the wat 
Surfacing timing gear housing. Twenty at aclip. Acetylene for } 
ing. Repairs to steel and aluminum automobile bodies. Welding 
istics of copper alloys. Oxygen cuts metal under water. Oxwelding 
vessels. Save wear on ore chutes. 

Planes Move Along Assembly Line. C. A. MeGroder. The Iron As 
7, 1929), Vol. 123, No. 6, pp. 401-404. Large use of jigs and fixtu 
operations. Production schedule calls for regular progression. 

Reclaiming Pipe Lines. Mechanical and Welding Engineer (Jar 
Vol. 3, No, i p. 5. 

Reports of the Oxy-Acetylene Committee of the Internationa 
Association presented at Annual Convention, Nov. 15, 1928. The 
Journal (Jan., 1929), Vol. 26, No. 304, pp. 13-15. Welding mate: 
aircraft industry. Engineering schools. Acetylene generators. 

Saving Time and Expense. T. D. Ketchbaw. Acetylene Jou 
1929), Vol. 30, No. 8, pp. 328-329. Outline of several procedures 
been successfuly used for bronze welding in the locomotive shop. 

Special Butt Welder for Bands and Rings. The Iron Age (F' 
Vol. 123, No. 7, p. 489. 

Steel Pipe Welding by Oxyacetylene Report of Subcomn 
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Joints of American Gas Association. This printed report occupies 72 pages 
and gives a great deal of tables, charts, test results, photographs, and the 
results of the investigational work of the committee. 

Suggestions in Designing Machine Bases for Welding. Mechanical and 
Welding Engineer (Jan. 20, 1929), Vol. 3, No. 1, p. 12. 

Tests on Full-Sized Pipe Joints. The Iron Age (Feb. 7, 1929), Vol. 123, 
No. 6, pp. 407-408. Good penetration and proper reinforcement in plain butt 
weld will develop full strength of 16-in. pipe wall. 

The Progress of Arc Welding. E. D. Lacy. Mechanical and Welding Engi- 
neer (Jan, 20, 1929), Vol. 3, No. 1, pp. 6-7. Ship construction and repair 
work. Scope of operation. The first welded ships. 

The Journal of the Institute of Engineers of Australia (Jan., 1929), Vol. 
1, No. 1. Incorporating the transactions of the Institution. Strengthening of 
Echuca Bridge by Electric Welding, by W. D. Chapman, pp. 9-18. Stresses in 
Square and Rectangular Long Boxes, by John G. Burnell, pp. 19-20. Stand 
irdization in Australia—A Review of the Work of the Australian Common- 
vealth Engineering Standard Assn., pp. 31-33. tenewing Expansion Bear 
ngs, Victoria Bridge, Brisbane River, Queensland, pp. 33-34. 

This Year’s Progress in Structural Welding. Contr. Rec. & Engng. Rev 
Dec. 26, 1928), Vol. 42, pp. 1336-40. 

Welded Steel Replaces Wood. The Iron Age (Feb. 14, 1928), Vol. 123, No. 

pp. 475-476. Economies result when steel replaces wooden reels and beams 

ed in textile and wire industries. Sizes range from 1% in. to 10 ft. diameter. 

Welding Apparatus. W. P. Shipman. Off. Gaz. (Nov. 13, 1928), 376. 435. 

Welding Facts and Figures—33. D. Richardson and E. W. Birch. The 
Welding Journal (Jan., 1929), No. 304, Vol. 26, pp. 6-9. Handbook for weld 

engineers. 

Welding for the Sheet Metal Worker. Mechanical and Welding Enginee: 

in. 20, 1929), Vol. 3, No. 1, p. 10. 

Welding in Switzerland. Prof. C. F. Keel. Acetylene Journal (Feb., 1929), 
30, No. 8, pp. 321-327. A survey of current procedure in leading Swis 
s, where oxyacetylene welding is used to the fullest possible extent. 
elding of Power Plant Piping. F. G. Outcalt. The Iron Age (Feb. 2] 
/), Vol. 123, No. 8, p. 541. Outline of precautions to be taken if satisfa: 
results are to be obtained. 
elding Steel Frame Buildings. The Western Society of Engineers. (Fel 

Vol. 34, No. 2, pp. 62-63 
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' 
Since 1911, Meco Oxy-Acetylene continues 
to improve and show greater efficiency. Exclu- 
sive features invariably mean standardizing on 
Meco after the first trial. 
Multi-Seat Regulators deserve your immediate 
investigation. Write now. 
MODERN ENGINEERING COMPANY 
3411-13 Pine Blvd. St. Louis, Mo. 
sf ~2 
YOU CAN DO IT BETTER WITH TORCIWELD 
~ « 
bf >" Torchweld patented safety fea- 
J Pete zs tures are positive and protect your 
‘ ’ r i Jif operators. | 
‘ Ry Torchweld Equipment cuts labor | 
= a. and gas costs, also upkeep expense. 
er “S This same safety and dependable | 
Write for Catalog No. 28 service are available to you. 


TORCHWELD EQUIPMENT COMPANY | 


224 N. Carpenter St. Chicago, Illinois 











If You Want to Know Why 


REGO 
OXY-ACETYLENE EQUIPMENT 


Gives more satisfactory service. Operates 
with a lower gas cost. Costs less to maintain 
than any other equipment~ 


Write for Booklet - “FACTS” 
THE BASTIAN-BLESSING CO. 


252 E. Ontario St. “t- Chicago 











Vision Protecton With 
glare proof welding glass 


FILTERS the GLARE, producing 
softer and more comfortable 


vision 

ESSENTIALITD LENSES ARE 
SCIENTIFICALLY CORRECT, for 
Electric Welding there are none 





serving the eyesight of those who 
are subjected to welding glare 


2300 Warren Ave. Chicago, Il. 
We make a full line for the face 
und head protection of the Welder 





ESSENTIALITE 


from a special glass that 


they positively aid in con- 


Manufactured by 
CHICAGO EYE SHIELD 
COMPANY 


Hand Shields, Helmets 
Sand Blast Helmets 
Goggles and Glass 





Our Advertisers Are Supporting the Soctety 














eh 


— 















1929] 





ADVERTISING 



























































pe | ThoWolding Engineer | <a 





FOUNDED BY L. B. MACKENZIE, 1916 


‘**Take the Guess Work Out of Welding” 


AN old slogan around the office of The Welding Engineer, but still 
one which cannot be emphasized too much. In your plant there 
is a man who needs timely, accurate and practical information about 
welding. See that he gets The Welding Engineer regularly. Sub- 
scribe now. 

No matter what your welding problem may be, The Welding 
Engineer is the best source of information available. Its pages 
discuss, monthly, every phase of welding. One idea from one 
issue will more than pay for a year’s subscription to this valuable 
publication. The value of the reading matter is assured for the 
best welding authorities in America are regular contributors. 


Are Welding, Electric Butt, Spot and Seam Welding, Oxy-Acetylene and the 
Thermit System, in fact every known process of joining metals is dis- 
cussed Our Buyers’ Index reflects 

manutacturers. 


the progressiveness of America’s first 


Price $3.00 in the United States and Canada; $4.00 Abroad 


Sample 





Copy Sent Free Upon Request 
H. S. CARD, EpIToRr 


The Welding Engineer—608 S. Dearborn Street, Chicago, LL 
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ACETYLENE JOURNAL 


Established 1899 


A monthly publication devoted to gas welding and 
utting and other uses of the gases produced by this Industry. 
If you are engaged in gas welding, or interested in any 
apacity in the Industry, you ought to be a reader of the 
\CETYLENE JOURNAL. 
Its reading pages are all devoted to the promotion of 
our business. They will help you solve the many problems 
repairing broken machinery, manufacturing new articles, 
id increasing production in your plant. It is edited and 
ntributed to by the best authorities in gas welding and cut- 
g. Should you have difficulty on any welding job, a letter 
itten to the editor describing the trouble will bring you 
nediate advice. 
Subscribe Now. Get in touch with the developments of 
process and the benefits derived therefrom. Subscrip- 
price $2.00 a year. 
4 sample copy will be mailed on request 
M. S. HENDRICKS, Managing Editor 


\CETYLENE JOURNAL PUBLISHING COMPANY 
Jackson Blvd. Chicago, Ill. 
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EQUIPMENT 
EN SLRES 
EXCELLENT WORKMANSHIP A 
RESLLFING I . , 
SATISFIED CUSTOMERS é 
WHO HAVE nets 
PEEELECT CONFEDENCE 
PU ROG 
MF74/ MA S TER 





WELDING cg Tea 











THERMIT WELDING | 


Proven, inexpensive, Rai lway 


practical, and simple 


in its application to all Steel Mill | 


classes of work involv- | 


ing the repair of me- Railroad | 
dium and heavy size | 


sections of iron and Marine | 
steel, ie? | 
Mining | 
" 
Quarrying : 
General Industrial 


Metal & Thermit Corpora'io® 
120 Broadway, New York, ‘ 
So. San Francisco, Chicago, Pitts! 
Boston, Toronto an 
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Lad does the figuring 


BF gate Ne Oe Se Se 





BS Sa Ate ee 5 


TRADITION — 


‘Here, Lad— 


what I can’t figure out is 
why a company the size of 
Lincoln Electric should be 
the leader in arc welding in- 
tead of the much larger 
Mpanies. 





Is there a reason?” 


Only “Stable-Arc” 
Welders have all these 
features 

Variable Voltage. 

Laminated Magnetic Circuit. 

Separately-excited Genera- 
tor Field. 

Double Control of Welding 
Heat. 

Steady Arc Throughout En- 
tire Welding Range. 

All Steel Construction. 

Full Capacity for either 
Metallic or Carbon Arc 
Welding. 

These features make welding 

easier. Resulte——better welds 

and greater output. 
isk any Operator! 























PROGRESS 
‘*‘No, Pop— 


there are four reasons. 

And number one is that Lincoln was 
FIRST in the field with a commercial 
arc welder. 

Next, their patents enable them to 
give their machine a wider welding 
range than any other welder. 

Then they have specialized on arc 
welding and have not branched into 
various departments of electricity. 
And a big factor in their development 
is in the burning up of red tape in 
dealing with customers. No matter 
what’s your problem, you get the right 
answer—promptly. 

So that’s why they’re at the head of 
the class. 

You know how the kid feels when he’s 
kept after school because his father, 
who has other interests, figured his 
arithmetic wrong? 


The Lincoln Electric Co., Dept. No. 22-3, Cleveland, Ohio 
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30,000 Welds 


Per Set of ELKONITE DIES 


HIS particular application of resistance weld- 

ing with ELKONITE is in successful use by 

one manufacturer of a well-known, higher 
priced car.* 





—" 





In flash welding the flywheel ring gear, th: 
ELKONITE dies stand up for approximately 30, 
000 welds, make a better weld with less shrink 
age and speed up production because they requir: 
less redressing! Copper on this job lasted fo: 
about 1500 welds. A comparison of these figure \ 
is ample proof of ELKONITE superiority. . 


ELKONITE can be profitably used for your r: 


sistance welding also. 


ELKON, Ic. 


Division of P. R. Mallory & Co., Ine 
350 Madison Ave., New York 


/ELKONITE 


\ ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


| Do you understand our free loan cylinder plan? _ If not, 
we are glad to explain 














Supplied in the following size cylinders: 

| 10” x 30”—capacity 125 cu. ft. 
12” x 36°—_ _ “ Sei 

12” x 44".— “ —_— hm 


Prompt and efficient service on any quantity through plan! 
and warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc 
(Main Office) 71 Broadway, New York City, N. Y. | WI 


BRANCHES: 
Atlanta Office: 10 FORSYTH ST., NW. i 
ATLANTA, GA. ! 


Chicago Office: 600 W. JACKSON BLVD 
CHICAGO, ILL. 
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they tried 


4 makes 
of 


WELDING 
MACHINES— 


\ the shop where the accompanying pic- 
ture was taken A. C. Nielsen Company 
made an intensive study of welding work 
he repair of locomotives, railway, cars. 
ind other contractor's equipment. 








lsen reports that, in searching for weld- 


~ equipment that would meet their ex 
| 


ely varied and highly exacting needs. then 


shop experimented with four different 

4 es of welding machines. And although . | 
of the first three machines gave satis | | YO 

ry service in certain kinds of work, tanc ar¢ izec 

ree makes proved incapable of rapid 


ljustment as they were changed from on 


job, and caused a considerable loss 


Model S Wilson Welding Machine WILSON 


urchased. It demonstrated quickly 
bility, closer control, greater porta 
ind far greater strength in welds than 
ichines previously used. Its superior- 
= also reflected in lou er power cost, 
total upkeep, and a tremendous saving 


Regardles ! . 
As a result, the company standard try, Wilsor th it 7} 
Hilson, and today, al their welding we = Fg dete aor sore 
exclusively with Wilson Machines. age egg Mar ree J 
| WILSON WELDER & METALS COMPANY INC. ing your welding pr 


Wilson Building, Hoboken, N. J. 


— WILSON 


VEL! ING MACHINES AND WELDING WIRE 





i ! referred 1 W 
l ng Wire has beer 
| the last five years \ su 
s company | ts t tha 
ulvantages of Wilson Wir 
grade inal ysis) t 
— 


pt 


ul being welded A samplk 
f Wilson Wire for tt metal 
| be sent gladly upon request 


Mention the “Journal of the American Welding Society.” 





JOURNAL OF THE A. W. S. 


“WESTERN 
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NATIONAL CARBIDE 


SALES CORPORATION ~ MADISON AVE. NEW YORK 


Ask For Your Copy of 
CATALOG No. 10 


NOW 7 


This 24-page booklet illustrates and describes 
the complete line of GIBB Electric Spot Weld- 
ers. It contains a wealth of information per- 
taining to electric welding and will be of great 
interest to all manufacturers having metal 
joining problems. 


We will send your copy immediately 
upon recetpt o} your request. 


GIBB WELDING MACHINES Co. 


BAY CITY, MICHIG. AN 


WVanufacturers of 


ELECTRIC WELDING EQUIPMENT 
ARC WELDERS WELDING PRESSES SEAM WELDER 
SPOT WELDERS BUTT WELDERS AUTOMATIC WEL! 


Bre anc - Brno“ 
y ’ ‘ Cleve ad De 
“ik. Cincint 
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GE AUTOMATIC 
ARC WELDERS 


Jndustry's Production Jool 
NEY 





mr v) 








Boilers, tanks, and pipes, build- 


> la ‘ 
ing columns and roof trusses, ice- i 
cream and milk cans, metal rail- ~ 
. nie 
road ties, rear axle housings, and ; 


hundreds of other metal products 
with straight or circular seams 
are being fabricated with G-E 
automatic arc welders. 


General Electric developed the 
first automatic arc welder, made 
the first successful application of 
it, and is, to-day, the world’s 
largest manufacturer of this type 
of equipment. Ask your nearest 
G-E office for descriptive litera- 
ture, advice, and assistance 




















Aa 
“ WELT 


WORE YOU SAVE 


sENERAL ELECT RIC 


ECTRIC COMPANY, SCHENEC TADY N SALES OFFICES IN CITIES 





tion the “Journal of the Am can Welding Society. 
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jor structural welding 


The day of the riveters hammer is nearly 
spent. This noisy instrument is gradually 
retiring in favor of a quieter process -arc 


welding. Moreover, surprising economies are be- 


ing effected by arc welding in structural work 


Where G-E electrode is used, large savings 
are realized in steel tonnage, in labor costs 
and in time of fabrication. Type “F’’, suited to 
this work, is easily handled in awkward posi- 
tions, penetrates deeply, and deposits evenly 
and rapidly. The welds are unaffected by 
structural strains 


For prompt service or additional information 
as to various types of G-E electrodes, get in 
touch with the G-E Welding Electrode Dis- 
tributor near you or write to Section E-523 
Merchandise Department, General Electric 
Company, Bridgeport, Connecticut 
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NERAL ELECTRIC 


MERCHANDISE DEPARTMENT BRIDGEPORT CONNECTICt 
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K-G ACETYLENE REGULATOR K-G OxyGen ReGULATOR 
—_— os 
il _ — 


! K-G Cuttinc Torcu 
Gas Welding and Cutting Equipment 
and Supplies 


K-G WELDING & CUTTING CO., Ine. 
515 West 29th St. N. Y. City 














The “SWEDOX LINE” of 


WELDING RODS — WIRES — SUPPLIES 
CARBON PLATES — RODS — PASTE 
WELDING ELECTRODES and 
GRAPHITE DISCS 


IN ADDITION TO A COMPLETE STOCK 
OF WELDING SUPPLIES WE ALSO 
CARRY A COMPLETE STOCK OF HOT 
ROLLED AND COLD FINISHED STEELS 
OF EVERY DESCRIPTION. 


Exttal Steel fe \WJite ompany 






S. Western Blvd. East Monument Ave. 5001 Bellevue Ave. 

igo, Til. Extended Detroit, Mich. 

ette 8500 Dayton, Ohio Whittier 6780 
East 150 
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WELDING 
WIRE 


HE strength of a weld depends 
primarily upon the quality of wire 
used. Roebling Welding Wire is 

Strong — Tough — Uniform throughout 
the same shipment and throughout all 
shipments. It is used where only the high- 
est quality of welding wire is acceptable. 


For arc welding—low, high and special 
high carbon and special manganese. For 
acetylene 99.75% pure iron — copper 
coated. Both conform to specifications of 
the American Welding Society. 


John A. Roebling’s Sons Company 
Trenton, New Jersey 
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re is a suitable Anaconda 
r Rod for every welding 
se. The principal Ana- 
Welding Rods, with 
nelting points, are listed 


r Ox y-acetylene 


welding 
Bronze . . . 16250F 
se Bronze 15980 F 
Metal . . 16340F 
tic Copper 19810F 
Sse 6 eee 
18660 F 
21020F 


arc welding 
19220F 


18660 F 
21020F 


Bronze 
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WELDING COSTS 


reduced 45% to 78% 
through the use of 


TOBIN BRONZE 


ELDING costs have been reduced 

45% to 78% through the use of Tobin 
Bronze Welding Rods in the repair shops of 
one of America’s largest railroads, where, 
almost without exception, Tobin Bronze welds 
have proven stronger and more dependable 
than repairs made with other materials. 


These results are obtained because Tobin 
Bronze flows freely at 1650° F., and very little 
pre-heating of the part to be welded is re- 
quired, which means less time and less gas. 
And when properly made, Tobin Bronze 
welds in cast-iron are stronger than the cast- 
ing itself. 


Tobin Bronze is manufactured solely by The 
American Brass Company and the name 
“Tobin Bronze” is stamped in every rod. It 
is sold by distributors of welding supplies 
and equipment everywhere. A sample rod 
for testing purposes will be sent upon request. 


* Trade- Merk Reg. U.S. Pet. Of and Cansde 


THE AMERICAN BRASS COMPANY 
GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canediag Mill: ANACONDA AMERICAN BRASS LTD 
New Toronto, Ontario 


ANACONDA 
WELDING RODS 


AnaconnA 
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is rod cut costs 


— 


OU can prove Page Welding Wire economy for 
yourself. Samples furnished on request. 
PAGE STEEL and WIRE COMPANY 
Bridgeport, Connecticut 


District Offices: Chicago New York Pittsburch San Francisco 


Associate Company of the American Chain Company, Inc., 
Bridgeport, Conn. 


Canadian Distributor and Manufacturer: 
Frost Steel and Wire Co., Limited, Hamilton, Ontario 


Ci Ja CO 
Flame-Tested 63.001 © 2) ; Shop-Teste 
Welding Wire and Electro: es 
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